8-1 Multiplying and Dividing Rational Expressions

Simplify each expression.

X -5x-24
¥ —64

SOLUTION:
¥ -5x-24  (x~8)(x+3)
x* — 64 (x +8]M

(x+3)
C(x+8)
c4d
3t -3d°
SOLUTION:
c+d  c+d
3" =3d° 3t -d7)

exd
BEL'—ff}M‘I

I
_3[L'—f.|’]
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8-1 Multiplying and Dividing Rational Expressions

3. MULTIPLE CHOICE Identify all values of x for which L is undefined.

x*-3x-28

SOLUTION:
x+7 _ x47
¥ -3x-28 (x=-T(x+4)

The function is undefined when the denominator tends to 0.

(r—THx+4)=0
x=17,-4

The correct choice is D.

Simplify each expression.

g ¥ +3y—40
25—y
SOLUTION:
_.f +3y—40 _D+ 8 y—35)
25—y (5-yN5+»)
(v +8) (1~5)
T S5+
(v+8)
TS
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8-1 Multiplying and Dividing Rational Expressions

3 ]
ax-b'x

by —ay

SOLUTION:
ax—hx B J'L‘I[ﬂ'w - ﬁ‘}
by —ay vib—-a)
xia—bYa+b)

b —a)
x (b~@0) (a +b)
T
Hmre)
¥
27xy' 8z
.Il.‘u._l.':'t I‘.].'l-.'_'l.'l
SOLUTION:
27"3:2}’4 i
15y23 9xy3
3 |
3K
222

12x’y  36xy°

“N3ab® 26b

SOLUTION:
Invert the second expression and multiply.

¥y s and e
2 4 13ab® 36y
2

2
2

13ab 3

3aby
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8-1 Multiplying and Dividing Rational Expressions

¥t —4x-21 x—4

. ] a4
¥ =0x+8 x"=2x-=35

SOLUTION:
roax-21 x-4

P —ex+8 x?—2x—35

C (x—2) (x4 _(x—TT (x+5)

. (x4 3)
T x=2x+5

a-b*  da+db

s b
Ja =6a+3 a =1

SOLUTION:
Invert the second expressions and multiply.
at —b? | da+4b
3’ —6a+3  a’-—1
a® _b? a1

Wl —6at3 datdb
(a+b)a—-5b) @—Da+1
3@ —2a+1  4@+b)
(@+b)a—b) (@—Da+1)
3@ 12 4(a+b)

@—b)a+1
12(@—1)
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8-1 Multiplying and Dividing Rational Expressions

a'b’
]
xv
-
ah
pl

Xy

10.

SOLUTION:
Invert the second expressions and multiply.

a3

4 _ab

33._-,;2},

alh n:y4 a’b
2y

4x
11 x+6

-
x*—-3x

.
X 4+3x=18

SOLUTION:
Invert the second expressions and multiply.

Ax

x4 _ _4x , x?4%-I8
x4 —3r xT+0 _-..-2_}(
X443 —18

4 (x+6)(x-3)
] x(x=3)

=4
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8-1 Multiplying and Dividing Rational Expressions

12. CCSS SENSE-MAKING The volume of a shipping container in the shape of a rectangular prism can be
represented by the polynomial 6x> + 116° + 4x, where the height is x.

a. Find the length and width of the container.
b. Find the ratio of the three dimensions of the container when x = 2.

¢. Will the ratio of the three dimensions be the same for all values of x?

Volume =
Bx% 4 1102 4 4x

SOLUTION:
a. Divide the volume by the height of the container to find the length and width of the container

6x’ +11x° +4x i .TI{(‘J.T: +lx+4)
X X
—6x +11x+4

= 6x" +8x+3x+4
=2y 3x+ D+ 13x+4)
=(2x+103x+4)

The length is (2x + 1) and width is (3x + 4).
b. Substitute x = 2 in the expressions for height, length and width.

Height: x = 2
Length: 2(2}+1=35
Width: 3(2)+4 =10

C. No because the expressions for height, length and width are different.
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8-1 Multiplying and Dividing Rational Expressions

Simplify each expression.

x—-3Ux+6)

13. =
X +x=12
SOLUTION:
Xx=3Hx+6) x(x-3)x+6)
Xx-12  (x+4)(x-3)
~x(x+6)
C (x+4)

YO +3y+2)
T 2p(y -y +2)

SOLUTION:
YT +3y+2) _ Yp+r+2)
2y(y=4Xy+2) 2y(y-4)y+2)

: v+
2(y—-4)
5. (x° =9x"—z7)
Hx+zHx=3)
SOLUTION:
{.1."T —*J'}[.\': - :3} " (x4+3Wx=3Nx=zNx+2)
Hx+zHx-3 Hx+zUx—-3)
_(x +3)x—-2)
"-I'

(x) =163+ 64)(x+2)

16. — =
(v —64)x" —6x-16)

SOLUTION:
(xF —16x+64)(x+2) (x—8) (x+2)

(" —64)x" —6x—16) (x+8BNx—8)x—8)x+2)

r+8
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8-1 Multiplying and Dividing Rational Expressions

¥ (x +2‘]||;1' -4)

17. -
Gr{x” +x =200

SOLUTION:
Xx+2x—4) _ X (x+2)(x-4)
G| X+ x— 200 bx(x+3Mr—4)

x(x+2)

C6(x+5)

3y(y - 8)(y” +2y—24)

18. T
15v (v =12y +32)

SOLUTION:
3y —8)(p 42y —24)
1592002 —12y +32)
Iy -y +6)y —4)
1592 -0y -9)

& +6)
¥

19. MULTIPLE CHOICE Identify all values of x for which

J-6,3,4,6

SOLUTION:
(x —3)(x+6)
(x> =T +12)(x 2 =36)
_ (x =3)(x+6)
= G DHEIE-6E 16

(x=3)Nx+6)

(x* = Tx+12)x* —36)

Therefore, the function is undefined for x = —6, 3, 4, 6. So, the correct choice is J.

eSolutions Manual - Powered by Cognero

1s undefined.

Page 8



8-1 Multiplying and Dividing Rational Expressions

Simplify each expression.

20, 2214
284+ 3x-x°
SOLUTION:
x*-5x-14 _ (x=T)x+12)
28+3x—x"  —(x' -3x-28)
(x—-THx+2)
- —(x+4Wxe-T)

_(x+2)
- (x+4)
21, o 2
X =3x=54
SOLUTION:
=0y’ .'c:{_r -

P -3x-54 (x=9)(x+6)

X

x+6

(x- 4}{__1.-’ +2v—48)
T (36 -xM)xT +4x-32)

SOLUTION:
(x —4)(x > +2x —48)
(36—x2)(x*+4x —32)
(x —4)(x +8)(x —6)

T G+ x+8(x—4)

_ A4
= T T +6)
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8-1 Multiplying and Dividing Rational Expressions

16—-¢"
e +c=20

23.

SOLUTION:
16-c®  —(c-4Nc+4)
¢ te-20 {c+5)c—4)
c+4

c+5

24. GEOMETRY The cylinder has a volume of (x + 3)(x2 — 3x — 18) 7 cubic centimeters. Find the height of the
cylinder.

:21+ Bm

SOLUTION:

arth=(x+3)(x’ -3x-18)x
a(x+3) h=(x+ 3}(.1.': -3x IB_}Jr

h x =3x-=18

- (x=6){x+ 3]
TG

h=x-0

Therefore, the height of the cylinder is (x — 6) centimeters.

Simplify each expression.

3ac’f*  12ab’c

" Bathef? 18abicif

SOLUTION:
3ac’f* 12able ¢

8a’bef” 18ab°c:f  dab f?
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8-1 Multiplying and Dividing Rational Expressions

ldxy z"  Twoez

2 S A A

. 4 3 3
20w'x’yz 12w y'z

SOLUTION:

140zt Twaz 71

a7 7 3 5
2w x vz 12wy 'z 18wy

ﬁd:{ffri N lzﬂlhﬁ"\_ri
356 Y T0abef?

27.

SOLUTION:
Invert the second fraction and multiply.

6da’h’  12a'b'c _ 64a’h’ . T0abcf*
3 Y T0abef’ 35K T 124’
_ 32h

3ac 1_ f i

28, A+ _.._.;..jl_'_:
SOLUTION:
Invert the second fraction and multiply.

Qrzyz N 12.1:4.192 . ngyz ) 5[@422
gt Smp? g 1aty?

_ 157
- Iz

= Ag2 i 2
15 h ldac

—
2lac Oab

SOLUTION:
ISH:I‘?]. : Hult': B .:'?.u It‘.
2lac 6abh’ 3h
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8-1 Multiplying and Dividing Rational Expressions

14’ f*  35¢f

30 A Nseta i
Qe 18ah
SOLUTION:
Invert the second fraction and multiply.
4’ 7 35¢f 14c’f° s 18ab’
92" 18ab’ 94’ 35
4t
 5a
31 _1'_: +8y+13 : __1': —_:J‘_r +18
y=o y =9
SOLUTION:
g5 plogy4is
F—a yz_g
_ 43 | -6 -3
y—6 F=3r+3)
(o i |
ot =d" c+d
SOLUTION:

Invert the second fraction and multiply.

c?—6c-16 . c?-%
cz_d:a &4
2616 c4d
t?z—d2 cz—&
_ (eB)(e+2)  c4d
T ({e—die+d)  clc—8)
(c+2)

cle—d)
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8-1 Multiplying and Dividing Rational Expressions

L 40x+20 4x° +16x+16
33. :

Sx+16 x° =25
SOLUTION:
4420 4 4l6r 416
&+16 x2_325
NG A+
= Bx+2) (x—5)(x+5)
) 64D
— g (x—=5)
(4D
— T (x5
3q 30" +6a+3 124°-12
"a=3a-10 o -4
SOLUTION:

Invert the second fraction and multiply.

346243 . 124212
a®—3-10 a’—4

_ Sa'46at3 | _a*-4
@*—%a-10 12a°-12
e T
a*—3a—-10  12(a*-D

_ XatD)? (a=D(a+D)
= @@+  12(a-Dia+l)
- o DEELE . )

=a=s)  4@-D

_ fa4Di(a—=2)

= 3@—5)a-)
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8-1 Multiplying and Dividing Rational Expressions

x- =9
35, ﬁEiJ:—IE
x4+ 10x+ 21
xt—x=2
SOLUTION:
Invert the fraction in the denominator and multiply.
2
x&=0
T e
x2410x+21 e —12 .1:2+1III.1:+21
x2—x-2
_ @EIE-3) . @G-DE+D
7 &x—=2) (X3 (x+7)
(=3 +D
= Bx¥D
y=x
36, ==
X—y
6z°
SOLUTION:
Invert the fraction in the denominator and multiply.
b X
23 _Fy—Xx . IfE.'2
[ R T
6z 2 z 4
_ -y, &?
z3 X—y
e sl
i LE
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8-1 Multiplying and Dividing Rational Expressions

”.‘: _h?
37, ——
h —ab
u'1
SOLUTION:
Invert the fraction in the denominator and multiply.
a*—b*
b3 o at —b? . a*
b2 _ab 3 Bi_ab
a2
B (a—b)(a+b) a2
N B —b(a —b)
_ dia+b)
= e
X—¥
3g —a+ b
Tyl __1,:
b - a?
SOLUTION:
Invert the fraction in the denominator and multiply.
x—p
ath  _ X—F _bi-a’
22 T atb xz_yz
[

X—F  (b—aj(b+a)
a+b  (x—p)(x+p)
_ b=
x4y
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8-1 Multiplying and Dividing Rational Expressions

39. CCSS REASONING At the end of her high school soccer career, Ashley had made 33 goals out of 121 attempts.

a. Write a ratio to represent the ratio of the number of goals made to goals attempted by Ashley at the end of her
high school career.

b. Suppose Ashley attempted a goals and made m goals during her first year at college. Write a rational expression
to represent the ratio of the number of career goals made to the number of career goals attempted at the end of her
first year in college.

SOLUTION:
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8-1 Multiplying and Dividing Rational Expressions

40. GEOMETRY Parallelogram F has an area of 8x2 +10x — 3 square meters and a height of 2x + 3 meters.

Parallelogram G has an area of 6x%+13x - 5 square meters and a height of 3x — 1 meters. Find the area of right

triangle H.

(2 + 9] M
g

F H

I G
{2 — 1:Irr|”f1

SOLUTION:
Find the base of the parallelogram F.

8x' +10x-3 _(2x+3)(4x-1)
(2x+3) (2x+3)
=(4x-1)

The base of the parallelogram F is (4x — 1) meters.

Find the base of the parallelogram G.

6x* +13x-5 (2x+5)(3x-1)
. =

3x=1
=(2x+5)

X

The base of the parallelogram G is (2x + 5) meters.
Find the area of the right triangle H.
Areaoftherighttriangle H

- %(Ex +5)(x —1)

(&xz —2x+2:]x—5)

A
3
1.2 _)
2(@: +18¢ —5

. . I B 3
The area of the right triangle H is —{8x" +18x-5)m",
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8-1 Multiplying and Dividing Rational Expressions

41. POLLUTION The thickness of an oil spill from a ruptured pipe on a rig is modeled by the function
0.4(x" - 2x)
4+ x7 —6x
meters.

T[x)= . where T is the thickness of the oil slick in meters and x is the distance from the rupture in

a. Simplify the function.

b. How thick is the slick 100 meters from the rupture?

SOLUTION:
a.
0.4(x* -2x)
Tix)=— -
i X' +x° —6x
_ 04x(x-2)
.r[..r'ﬁ +x —6.]
 04x(x-2)
Cx(x+3)(x-2)
04
(x+3)

b. Substitute x = 100 in the function T{x}=——-:.

X+

0.4
ooy =
100

-

+ 23
04
103
= 0.0039

The slick is about 0.0039 meters or 3.9 mm thick.
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8-1 Multiplying and Dividing Rational Expressions

Simplify each expression.

4. e (N
3" +18x° +24x 2x* -Tx-4
SOLUTION:
x*—16 . x4y
w8244 Wi 4
G+)E—4)  x(x*—4)
T(x 4048 P —Tr—4
x+)x—4) x(x+2(x-2)

T RO (D —4)

__(x—=d)
BEE)

Ix=-17x-6 6x" -Tx-3

: <
4y  =2Wx-24 2y -x-3

43.
SOLUTION:
Wi 17x—6 . Exi—Tx—3
a2 I —24 P x_3
2

W ATr—6 | Ix —x—3
4v 3 —24  Gri—Tr—3

WPATr—6 | I —x—3
A% —5x—6) & —Tr—3
(D=6 (Zx=3)(x+1)

T A =6)(x 4D (I +D(2x-3)
1

— 3
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8-1 Multiplying and Dividing Rational Expressions

+ ¢ i o I
9-x 2x +Tx+3

X —dx =21 | 2x° -15x+7 }

44,

SOLUTION:

0_x2 ( g, | )_1
4x-21 \ 21547
__0x? xfisk4d

4r—21  Wi4T43
(03 (x-DE-T)
=GN+ (EDE3)
_ (0D
T (324D

(23! +2x-12) : 2% -8x
45. | == g ; .
Lo pdr-35 ] x -2x =35
SOLUTION:
sy
2x2+2x—12) o
Xt 4dax —5 x2 —2x —35
X 4ax—5 s

Coax?goc—12 x?_2x—35

_ xiqax—s  ax(t -9

o0t pr—6)  xE_2r—35

=D 2x(x+2D(x—2)
2(x+3)(x —2) (x—=T)(x+35)

_x(x+2)(x—1)

T (x4 3 =T7)
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8-1 Multiplying and Dividing Rational Expressions

x 3 o
( vz 1 16a'h

46. T —
L 2a*be” | 15x'yz

SOLUTION:

| 16a'b'et  27x')°2 16a'bic’

( Ixy's
T e 7 3 G316 =7, 3
\2a°bc” ) 15x")yz Bab'e”  15x'yz
9y 2
= —';—- -_.
ac 3
18y*
Satex’

SOLUTION:
r iRt T | r B [ ) _3
20x7y°z7 [ 1627y | 20x%y0: ~ 9acz
da'ct Yacz ) 3a'c’ 16x°
15)"
da’exz
[ 2x)° o ba’h
48. | — =
\ Jabe ] .1'"_1.‘4
SOLUTION:
-1
gxf i tab _ 0222 c2p4
3abe xzyfi 4.':2}?'5 6ah
3bc?
Eyg

Page 21

eSolutions Manual - Powered by Cognero



8-1 Multiplying and Dividing Rational Expressions

8v° —10x-3
10x” +35x—20
2 +x-6

4x" +18x+8

49.

SOLUTION:
B —10r—3
10x% 435 —20
2 4r—6
452 418v 48

&l —10x —3

4ax?41sc 48

10x% 4 35¢ — 20
_ (x4D(x—3)

xi4x—6
2(2x + 1)(x +4)

S =Dl 4+4)

2(4x 4+ D(2x + 1)

(x+2)(2x —3)

5(2x —D(x +2)

2¢7 + Tx—30
—6x" +13x+5
4x° +12x-T72
Ix* =1lx—4

50.

SOLUTION:
T2 =30
—6r+13x+5
4412572
3% b4

3% 4+ T7x —30

w1 —4

—6x? 1345

(2x —5)(x 4+ 6)

ax?412x—72
y Gx+Dix—4)

—(3x4+D02x -5 4x+6)(x-—3)

(x —4)
A=
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8-1 Multiplying and Dividing Rational Expressions

4x* —|
51 3% - 6 —24dx
12y +12x -9

=2x" +5x+12

SOLUTION:
4121
3362224y
12x2+12x 9
—2.1.'2+5.1.' +12

e I TN R

Wiy 12x%4120—0
(DD (34
= I+ 4D =)

(2x 1)

T (v 42)
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8-1 Multiplying and Dividing Rational Expressions

52. GEOMETRY The area of the base of the rectangular prism at the right is 20 square centimeters.

a. Find the length of 5C in terms of x.
b. If DC = 3BC, determine the area of the shaded region in terms of x.

C. Determine the volume of the prism in terms of x.

o

SOLUTION:

i g |

20 :
a. The length of 5C is — centimeters
x

— . . (20) 60
b. The length of DC in terms of X is 3| — |or —.
LoX X
.20 6 1200 .
Therefore, the area of the shaded region is —-— or —— square centimeters.

X X X

60
C. The height of the prism is — centimeters.

X
Volumeottheprism =Basearea xheight

.0
X

_ 1200
X
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8-1 Multiplying and Dividing Rational Expressions

Simplify each expression.

sy X t4x-32 3x7-75 6x"-18x-60
T 2xF +9x-5 3x'-11x-4 x* —4x
SOLUTION:
i ar-32 | %75 . 6x*-18x—60
T4 —5 Wik 4 34y

_aigyedy %3 g5 gty
A4 -5 HP_Ik—4 6xi—18x—60

_ (x4Bix ) 3 +5(x -5  xx+D(Ex-2)

TIN5 (WD —4)  6(x—5)(x+2)

_ xx 4B (x—2)
AR 4+D(2x -1

82 +10x-3  2x"-5x-12 4x’+3x-1

54. ; e e
Ix* =12x=-36 3x*—=17x-6 d4x~-40x+24

SOLUTION:

St 4 10x=-3  2x"<5x-12 dxt43x-]

3% —12x=36 3% =17x=6 4x° —40x +24

_ B +10x-3 3x'-17x-6 _4x’ +3x-|
3x* —d4x-12) 2¥*-5x-12 4(x* -10x+62)

% (dx—1)2x+3) " {x—0N3x+1) y (dx=1)}x+1)

Hx=6)x+2) (2x+3(x-4) 4x" —10x+6)

O (4x=1’Gx s x+1)
12(x+ 2Wx —4)x" —10x +6)

4x* —0x-9 25" +5x+3 8 +10x+3
"3x746x-18 M —4x-32 6x —6x-12

55

SOLUTION:

A -9x—9 20 +5x+3 8 +10x+3

30 +6x-18 x*—4x-32 6x° —6x-12
AT -9x-9 x"-4x-32 6x"—6x-12

T 3xt +6x—18 : 2x* +5x+3 : 83" +10x+3
C(dx+3)x-3) (x—8Nx+4) 6(x-2)x+1)
- 3x" +2x—6) : —(x=3)}2x+1) ,{2“_ N dx +3)
 2Ax—B)x+x-2)x+1)

T x4 1P +2x-6)
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8-1 Multiplying and Dividing Rational Expressions

56. CCSS PERSEVERANCE Use the formula d = rt and the following information.
An airplane is traveling at a rate r of 500 miles per hour for a time t of (6 + x) hours. A second airplane travels at the
rate of (540 + 90x) miles per hour for a time t of 6 hours.

a. Write a rational expression to represent the ratio of the distance d traveled by the first airplane to the distance d
traveled by the second airplane.

b. Simplify the rational expression. What does this expression tell you about the distances traveled by the two
airplanes?

. Under what condition is the rational expression undefined? Describe what this condition would tell you about the
two airplanes.

SOLUTION:
500(6+ x)
a.
(540 +90x)(6)

b.
500(6+x)  500(6+x)
(540 +90x)6  90(6+ x)(6)
500
540
50

The second airplane travels a bit farther than the first airplane.

. x = —6. Sample answer: When x = —6, the first airplane would travel for 0 hours and the second airplane would
travel at a rate of O miles per hour.
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8-1 Multiplying and Dividing Rational Expressions

57. TRAINS Trying to get into a train yard one evening, all of the trains are backed up for 2 miles along a system of
tracks. Assume that each car occupies an average of 75 feet of space on a track and that the train yard has 5
tracks.

a. Write an expression that could be used to determine the number of train cars involved in the backup.
b. How many train cars are involved in the backup?

C. Suppose that there are 8 attendants doing safety checks on each car, and it takes each vehicle an average of 45
seconds for each check. Approximately how many hours will it take for all the vehicles in the backup to exit?

SOLUTION:

2 miles 5280 feet | car

a. 5 tracks- - —
| track | mile 75 feet

b. Simplify the expression.

Zmiles  5280feet = lcar
ltrack lmile T5feet

5@)(5280)
75

_ 52800
75
=704

Stracles -

Therefore, 704 train cars are involved in the backup.

C.
8(704)(45) = 253440 seconds
253440
— hour
6:]{6{}}
=T70.4 hour

Therefore, it will take about 70.4 hours for all the vehicles in the backup to exit.

58. MULTIPLE REPRESENTATIONS In this problem, you will investigate the graph of a rational function.
»-5x+4

a. ALGEBRAIC Simplify 1
X =+

) -
X =%

) +4d . . . .
b. TABULAR Let f{x)=~ T Use the expression you wrote in part a to write the related function g(x).

X
Use a graphing calculator to make a table for both functions for 0= x < 10.

c. ANALYTICAL What aref (4) and g(4)? Explain the significance of these values.
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d. GRAPHICAL Graph the functions on the graphing calculator. Use the TRACE function to investigate each
graph, using the ¥ and A keys to switch from one graph to the other. Compare and contrast the graphs.

e. VERBAL What conclusions can you draw about the expressions and the functions?

SOLUTION:

a.

x*=5x+4 (x-4)(x-1)
x-4 x—4

=I‘L—]

Lle
(2%
[N}

|
s
=
]
%)

=
o
& w|=| e
=

5 [ 6 [ 7
5
s [ 5] 6
9 [ 10
AR K
7| 8

c.f(4) results in an error because the function is undefined at x=4. g(4) =3

d.

fix)

Q x

The graphs appear to be the same on the graphing calculator. Butf (x) is undefined forf (4) and g(4) = 3.

e. The expressions and functions are equivalent except for x = 4.
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- e Y
59. REASONING Compare and contrast (x = O)x :J{.\ 2) and (X — 6)(x + 2).

X+J

SOLUTION:
Sample answer: The two expressions are equivalent, except that the rational expression is undefined at x = 3.

oo X4y 4 . .
60. CCSS CRITIQUE Troy and Beverly are simplifying TEY . % Is either of them correct? Explain your
xX-y y-x

reasoning.

Yy . & -y 4
-
-y ¥ - x*+y y-x

SOLUTION:
Sample answer: Beverly; Troy’s mistake was multiplying by the reciprocal of the dividend instead of the divisor.

61. CHALLENGE Find the value that makes the following statement true.

x=b % _

x+3 x-6

SOLUTION:

x=6 X +x-6_x"+x-6

x+3 x—0 x+3
_(x+3)(x-2)

(x+3

=x-2

Therefore, the expression x' +x—6 makes the statement true.
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62. WHICH ONE DOESN’T BELONG? Identify the expression that does not belong with the other three. Explain
your reasoning.

SOLUTION:

: ,“_ﬁ does not belong with the other three. The other three expressions are rational expressions. Since the

\l'.'i.' e |

. x+1 . . x+1 . . .
denominator of ——— is not a polynomial, ——— is not a rational expression.
vX+I Vx+a

63. REASONING Determine whether the following statement is sometimes, always, or never true. Explain your
reasoning.
A rational function that has a variable in the denominator is defined for all real values of x.

SOLUTION:

Sample answer: Sometimes; with a denominator like X2 + 2, in which the denominator cannot equal 0, the rational
expression can be defined for all values of x.

64. OPEN ENDED Write a rational expression that simplifies to

X
v+ 4

SOLUTION:

x* -1
Sample answer: —;
X +5x+4
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-

+3x . . . x+3
- is simplified to

65. WRITING IN MATH The rational expression i . Explain why this new expression is

not defined for all values of x.

SOLUTION:

Sample answer: When the original expression was simplified, a factor of x was taken out of the denominator. If x
were to equal 0, then this expression would be undefined. So, the simplified expression is also undefined for x.

66. SAT/ACT The Mason family wants to drive an average of 250 miles per day on their vacation. On the first five
days, they travel 220 miles, 300 miles, 210 miles, 275 miles, and 240 miles. How many miles must they travel on the
sixth day to meet their goal?

A 235 miles
B 251 miles
C 255 miles
D 275 miles

E 315 miles

SOLUTION:
Let x miles must they travel on the sixth day to meet their goal.

220+ 300+210+ 275+ 240+ x

i

250

1245+ x

. i)

1245+ x = 1500
x=15300-1245

x=255

=250

So, they must travel 255 miles on the sixth day to meet their goal. The correct choice is C.
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67. Which of the following equations gives the relationship between N and T in the table?

B J:[:]+]5]c
| - HRENEE

FT=2-N

GT=4-3N
HT=3N+1
JT=3N-2

SOLUTION:
The relationship between N and T in the table is 1" = 3N — 2. The correct choice is J.

68. A monthly cell phone plan costs $39.99 for up to 300 minutes and 20 cents per minute thereafter. Which of the
following represents the total monthly bill (in dollars) to talk for x minutes if X is greater than 300?

A 39.99 + 0.20(300 - X)
B 39.99 + 0.20(x - 300)
C 39.99 + 0.20x

D 39.99 + 20x

SOLUTION:
If x > 300, then x - 300 represents the amount of minutes beyond the time included in the initial $39.99 charge.

S0, the total monthly bill (in dollars) to talk for x minutes is represented by the expression 39.99 + 0.20(x - 300).
So, the correct choice is B.

69. SHORT RESPONSE The area of a circle 6 meters in diameter exceeds the combined areas of a circle 4 meters in
diameter and a circle 2 meters in diameter by how many square meters?

SOLUTION:

Area of the circle of diameter 6 meters is 97 square meters.

Combined area of the circle of diameter 4 meters and the circle of 2 meters in diameter is 47 + 7 or 3x square
meters.

Or=5r+4r

Therefore, the area exceeds by 4 square meters.

eSolutions Manual - Powered by Cognero Page 32



8-1 Multiplying and Dividing Rational Expressions

70. ANTHROPOLOGY An anthropologist studying the bones of a prehistoric person finds there is so little remaining
Carbon-14 in the bones that instruments cannot measure it. This means that there is less than 0.5% of the amount of

Carbon-14 the bones would have contained when the person was alive. The half-life of Carbon-14 is 5760 years.
How long ago did the person die?

SOLUTION:
y=ge "
0.5a = ae
0.5 = g0
In0.5 = In{e™™" |
In0.5=-5760k
~ In0.5
—5760
=0.00012

Thus, the equation for the decay of Carbon-14 is v = ae """
Substitute 0.005a fory in the equation v = ae ™"

0.005a = ge %0
0,005 =g 0.CHMH 2
In0.005 = In (e )
In 0.005 =-0.000121
In0.005
000012
(=44153

Therefore, the person died more than 44,000 years ago.
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Solve each equation. Round to the nearest ten thousandth.

71.3¢*+1=5

SOLUTION:

et +1=5

72.2¢" ~1=0]

SOLUTION:
2" ~1=0

2e¢" =1

e =05
Ine* =Inl.5

x=In0.5

x=-0,6931

73. -3 +11=2

SOLUTION:

“3e¥ 411=2
3" =-9

e =3
e =In3
4x=1In3
In3

X =

4
r=02747
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74.8 + 3¢ = 26

SOLUTION:
g +3e™ =26
3™ =18
P
Ine™ =Iné
Jx=In6
In6
X =
3
r=0.5973
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75. NOISE ORDINANCE A proposed city ordinance will make it illegal in a residential area to create sound that

exceeds 72 decibels during the day and 55 decibels during the night. How many times as intense is the noise level

allowed during the day as at night?

SOLUTION:

The loudness L, in decibels, of a sound is £ =10 log—  where | is the intensity of the sound and m is the minimum

intensity of sound detectable by the human ear.
. . f
Substitute 72 for L,m=11in L =10 log —.
m
2=10 Iug%

72=101log !
T2=log !

1=10""

. ] )
Now, substitute 55 for L, m=1in L =10 log —.
m

55=10 mgT.f
55=10log/

55=logf
i=10%

107 T
T 1

=107

Therefore, the noise level allowed during the day is 10" or about 50 times of the noise level allowed during the

night.

Simplify.

76. /505"

SOLUTION:
Js50x' = 2. (25x")

[ ]
= 2-(5x%)

- ¥ =
=522
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77. 1637

SOLUTION:

16y =328y
= -,:frZI:ZI}
= 2_1'{-‘5

78. 4l fx?y’

SOLUTION:
hl'll gx’y = \,lllllr{i}xlj‘:]

79. 404’ b

SOLUTION:
J40a*h* =/4-10a°"
= 2ab* J10a

80. AUTOMOBILES The length of the cargo space in a sport-utility vehicle is 4 inches greater than the height of the
space. The width is 16 inches less than twice the height. The cargo space has a total volume of 55,296 cubic inches.

a. Write a polynomial function that represents the volume of the cargo space.

b. Will a package 34 inches long, 44 inches wide, and 34 inches tall fit in the cargo space? Explain.

SOLUTION:

a. Let h be the height of the cargo space. Therefore, the length of the space is (h + 4) and the width of the space is
(2h — 16).
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81.

V={h+4)(Zh-16)h
= (20" —16h+8h—64)h
=(2h" ~8h—64)h
=20 -8h° - 64h

A polynomial function that represents the volume of the cargo space is I = 2" —8h" — 64/ .
b. Substitute 55296 for V in the equation ¥ = 2/" —8h" —64h .

55206 =20 —8h° - 64h

20t =80 —64h -55296=0
-8 —64 -55206
64 1792 55296
56 1728 [0

32

b =

So, h = 32 is a root of the equation 2/" — 8" —64h— 55296 =0
The depressed polynomial is [ZI:: + 564 + 1 ?23].

Therefore, 2h" ~ 84" — 64/~ 55296 = (/- 32)(2h" + 56/ +1728) .

Use the Quadratic formula to find the roots of 2/" + 364 +1728 =0,

_ 563 J56° -4(2)(1728)

h 2(2}
3 --_-5{1- + \:"3]3{3 - 13824
4

Therefore, the other two roots of the equation 2/t — 8" — 644 — 35296 =0 are imaginary. The length of the space is

36 inches. The width of the space is 48 inches. So, the package is too tall to fit.

Simplify.

(2a + 3b) + (8a — 5b)

SOLUTION:

2a+3h+8a-5b=10a-2b
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82. (X — 4x +3) — (4x° +3x — 5)

SOLUTION:

¥ —dx+3-4x?-3x+5==3x2-7x+8
2 2
83.(By +3y") + (-8y —6y")
SOLUTION:

- - 3 ¥ - ]
Sp+3y  —By-6y =-3y-3y

84. 2x(3y + 9)

SOLUTION:
2x(3v+9)=6xy+18x

85. (x +6)(x +3)
SOLUTION:
(x+6)x+3)

=x2+6x+3x-|-18
—x?4ox418

86. (x + 1)(x> — 2x + 3)

SOLUTION:
(x+ 1)(}:2 —2x+43)
ooy lopgea gl op g

=x3—x2—|—x+3

eSolutions Manual - Powered by Cognero

Page 39



